The use of systematic conservation planning to establish conservation priorities will not necessarily attract sufficient public and policy support if the process does not explicitly consider public preferences. The Southwest Australia Ecoregion Initiative presented an opportunity to examine whether an expert-driven, systematic conservation planning process was likely to reflect public preferences for biodiversity conservation. Specifically, a discrete choice experiment was administered to both scientists and the public to generate non-market values for protecting a set of key conservation features, relevant to the planning exercise. The study demonstrates that conservation preferences differ between scientists and the public.
Introduction
Systematic conservation planning (SCP) has been acknowledged for its effectiveness and efficiency in reserve network design (Margules and Pressey, 2000; Wilson et al., 2005; Wilson et al., 2009 ). It offers a structured approach that yields conservation priorities by combining the concepts of irreplaceability and vulnerability, whilst also considering complementarity, persistence and socio-economic constraints (e.g. Pressey and Taffs, 2001 ).
Nonetheless, the widespread integration of SCP into planning policy and practice is yet to be realised (Prendergast et al., 1999; Knight, 2006) .
Uptake may be adversely affected by a range of perceived limitations. Factors acknowledged to be genuine limitations on the broad application of SCP include: difficulties with the selection of conservation features and the setting of targets (Margules and Pressey, 2000; Smith et al., 2006) ; the need for better consideration of the costs of conservation (Hermoso et al., 2010) ; and the need for greater involvement of stakeholders, particularly in the early stages of the planning process (Pierce et al., 2005; Smith et al., 2006; Maiorano et al., 2008) .
The last two of these limitations begin to address the issue of accounting for public preferences and social costs -issues that are of paramount concern to policy makers and administrators who must make decisions about whether conservation investments deliver outputs that offer good returns for taxpayers. In considering policies and investments, those responsible are likely to also be concerned about whether the expected outcomes are highly valued by the community. However, the typical expert-driven approach to SCP is founded on judgements made by scientists about what is important and valuable. The judgements and preferences of these scientists may or may not align with those of the broader community. To the extent that they do not, public support for suggested investments may be inhibited.
Our objectives here were: first, to estimate the extent to which expert and public preferences for conservation outcomes are aligned, and, second, to demonstrate a novel method by which quantitative estimates of public values for conservation can be included in a SCP framework.
To investigate these objectives we used a discrete choice experiment (DCE). A DCE is a form of non-market valuation, which is an economic approach for quantitatively valuing assets that are not embedded in a traditional market; such is the case for many conservation features.
The Southwest Australia Ecoregion (SWAE), which was involved in a SCP process, was selected as the case study area for the application of the DCE. By comparing the non-market values for a set of key conservation features in the SWAE, we were able to detect whether the expert-driven SCP process represents public preferences for conservation. We find evidence of divergence in preferences, suggesting that integration of non-market values in SCP could be beneficial. In the case of the SWAE, this could be achieved via reweighting the targets for conservation features in the SCP: conservation targets are set by a series of expert-derived formulae, which could be subsequently adjusted to recognise the public utility of achieving each target. An underlying objective of this research is to contribute to efforts to mainstream SCP.
This paper first presents an overview of the methodology, including: the logic for integrating public preferences in SCP; an introduction to the SWAE case study and the SCP process applied therein; DCE methodology; and a description of the DCE application including attribute definition, survey design and administration. The results that follow describe the outcome of the DCE and the application of non-market values in the SCP process. Finally, the implications of this research for SCP are discussed.
Methodology

Public preferences and systematic conservation planning
While Pressey and Bottrill (2008) recommend the inclusion of stakeholders at an early stage in SCP, such involvement is typically characterised by qualitative discussion (and subsequent involvement once on-ground work begins post-SCP process), rather than a formalisation of stakeholder preferences within the SCP process itself. At a more generic level, Reed (2008) provides a review of stakeholder engagement in environmental management, concluding that involvement should occur early in the process and be carried out systematically. Reed (2008 Reed ( , p. 2418 ) defines stakeholders 'as those who are affected by or can affect a decision'. It is subsequently documented that conservationists generally restrict engagement to local stakeholders rather than the broader public. This observation presents an issue: in the case of biodiversity conservation, the broader public does hold a stake in conservation decisionseven individuals who do not directly engage with the environment being conserved may hold values for the existence and protection of that environment (Bennett and Blamey, 2001 ).
Therefore, their welfare (in terms of net benefits or costs to society) can be affected by decisions based on a SCP process. It follows that broad public consultation should be considered in the early stages of SCP processes, in addition to existing strategies for local stakeholder engagement.
Systematic and explicit representation of (broad) public preferences in SCP is only necessary if the typical expert-driven process does not adequately represent the values that the public hold for conservation. Indeed, it would be an unnecessary waste of resources to elicit public preferences if they were adequately represented by experts. It is hoped that with an emerging body of research on public and expert preferences (Carlsson et al., 2011; Rogers, in press;  and others), it will be possible to develop a better understanding of the specific contexts under which preferences are likely to align or diverge. We would anticipate that such knowledge could lead to 'rules of thumb' as to when divergence is likely, and extra resources should be expended to elicit public preferences.
Until such time, it will be necessary to first establish whether the expert judgements used in SCP align with public preferences. To do this we need a methodology capable of directly and systematically comparing public and expert values. A DCE is such a methodology: its ability
to estimate values in a quantitative metric, which can be applied to both a public and expert sample, can provide us with directly comparable public/expert values for environmental assets (e.g. Carlsson et al., 2011; Rogers, in press; Rogers and Cleland, 2010) . These nonmarket values can then provide guidance as to whether public and expert preferences for conservation align. Where they do not, they present a case for explicit representation of public preferences in SCP.
The same non-market values that are used to establish cases where divergence in preferences exists can then be utilised to explicitly incorporate public preferences in SCP. This paper addresses the issue of representing the broader public's conservation preferences in SCP by first establishing whether it is necessary to explicitly consider such preferences, and then exploring a method to do this. The basis for integration of DCE and SCP methodologies is conceptualised in Figure 1 .
In the integration of DCE and SCP methodologies, the expert non-market values are used only for the purpose of establishing whether expert and public preferences align. Generally, it is not appropriate to incorporate expert non-market values in adjustments of the SCP targets as it may create problems with double counting. That is, SCP targets are already based on expert judgement, for example, through the consensus of multiple experts and scientific data (where it exists).
The Southwest Australia Ecoregion
The SWAE covers 48.9 million hectares of land (Gole, 2006) , and is recognised as: one of 34 global biodiversity hotspots, of which it is one of only five Mediterranean-type ecosystems that are globally significant (Myers et al., 2000) ; a global conservation priority through the Global 200 Ecoregions listing (Olson and Dinerstein, 1997) ; a Centre for Plant Diversity (WWF and IUCN, 1995) ; and an Endemic Bird Area (Stattersfield et al., 1998) . The ecoregion also contains five of Australia's 15 national biodiversity hotspots (Environment Australia, 2011).
In light of the region's conservation status, the Southwest Australia Ecoregion Initiative about protecting the SWAE, and emphasised that future generations will 'look back and judge' how well the job has been done (Pressey, quoted in WWF-Australia, 2009 ). The latter statement suggests that the importance of public preferences regarding the outcomes of the planning process was acknowledged. However, the planning process has been primarily expert-driven, drawing on a large number of scientists from government agencies and research institutions to identify conservation features and establish associated targets. This included a series of eight target setting workshops with over 60 experts involved, and a 'stakeholder' reference group of 15 experts that met monthly.
The SWAEI anticipates that the actual conservation of priority areas will, in many instances, involve negotiation with individual landholders, presenting opportunities for establishing partnerships with local government and stakeholder groups (WWF-Australia, 2012) . While this approach offers some potential to account for the conservation preferences of local landholders, they are not considered in the SCP analysis that identifies regional priorities.
Further, and crucially, the approach does not capture conservation preferences held by the broader public.
Systematic conservation planning in the Ecoregion
The SCP process applied by the SWAEI involves several stages: (1) (6) adding layers (e.g. threat, feasibility or boundary length layers) to weight the 'cost' of protecting particular planning units; and (7) investigating optimal solutions using the planning software (WWF-Australia, 2010). Stage (5) is critical: Pressey et al. (2003) acknowledge that one of the main aspects of SCP is its use of explicit targets for conservation features.
The targets, ideally, should be defined to represent a quantity of the conservation features that will be protected under the conservation plan (Margules and Pressey, 2000) . In the case of the SWAE, the targets represented a percentage of a spatial area to protect (WWF-Australia, 2010) . At an operational level, this meant that the SWAE had to be divided into planning units that could be individually categorised according to the occurrence and extent of the conservation features they contained. This process was achieved using a geographic information system that divided the area into 266 821 hexagons and overlaid it with many layers of data sourced from various government agencies. Thus, using the planning unit data, one can determine the spatial extent of a particular conservation feature over the whole planning region. Optimisation algorithms are then used to generate efficient 'solutions' that protect the target amounts of multiple conservation features at a minimum cost, where cost is a function of the number of planning units selected, the length of planning unit boundaries, and threat ratings (i.e. cost increases if threats are present).
The targets for conservation features were set using three different formulae (WWFAustralia, 2010) . Each formula related to a broad category of conservation features, specifically: single features, surrogates for biodiversity, and vegetation complexes. All formulae were similarly defined using a number of criteria: (1) a 'base' criterion that applied to all conservation features; and (2) additional scientific criteria dependent on the characteristics of the particular conservation feature such as rarity, life history, functional importance, and exposure to threats. Adding (1) and (2) together provides the target, which is the percentage of the identified spatial extent of the feature that should be protected. The formulae were designed so that a target for a particular feature could never reach 100% protection as this would mean that most of the landscape would be included in the conservation solutions generated, rather than being able to identify plausible solutions.
An example of a formula used by the SWAEI is provided in Figure 2 . It captures features that are a surrogate for biodiversity and that can be categorised as an inland water body (more generally known as wetlands). According to the formula, such inland water body features are ascribed a base criterion amount of 30%, and therefore, at the barest minimum, will have a conservation target of 30% protection of their spatial extent. On the other hand, if a particular inland water feature is considered to be threatened and functionally important, its conservation target is 60% (WWF-Australia, 2010). The choice data are analysed in accordance with Random Utility Theory, which defines utility held by individual n over alternative i (Uin) as a function of a vector of k attributes (Xik), the parameters (βk) and an unobservable utility component (εi) (Bateman et al., 2002 ):
Discrete choice experiments
Equation 1 Common estimation approaches include the multinomial logit and mixed multinomial logit models (for an overview of methods see Hensher et al. 2005; Train, 2009 ).
Conservation features used as attributes for the choice experiment
A key stage in designing a DCE is the selection of a set of attributes that will appear in the choice scenarios. In economic terms, attributes are selected for inclusion in a DCE because it is known or hypothesised that they play a major role in the choice behaviour of interest (Louviere, 2001 ). Ideally, a given set of attributes should reflect public interests, have a sound scientific basis, and provide useful information to end-users. Full consideration was
given to each component in the design of this DCE. However, we note that some concessions were necessary when addressing all components in the one DCE.
As we discuss later in Section 3.3, for the purpose of integrating NMVs in SCP, it would be ideal to select attributes that are in full alignment with the expert-defined categories of conservation features used in the SCP target-setting process. However, it is conceivable that the public do not interpret environmental assets in the same way as they are defined in a scientific process such as SCP (Cleland and Rogers, 2010) . Thus, a broader aim of this research was to not only identify the extent of divergence for a given set of attributes through the DCE, but also whether public and expert groups would propose different sets of attributes in the first place. Towards this end, a number of processes were used to inform the selection of attributes for the DCE, summarised below (or see Cleland and McCartney, 2010, for detailed notes).
First, as part of the SCP process, a series of expert workshops, with over 60 participants, were hosted by the SWAEI to assist with the identification of conservation features and the definition of associated targets. The dialogue from these workshops was captured and used to identify a list of high priority attributes (Appendix Table A1 ).
Second, two public focus groups were conducted to describe and prioritise conservation features of public importance. Each group was provided the opportunity to brainstorm what they considered to be important environmental assets to conserve in the SWAE. After deriving a comprehensive list of assets, the group was prompted to prioritise the assets to create a suitable number of attributes for a DCE. In the prioritisation process, the group was given the freedom to either select particular assets from the list, or to group them into broader categorisations of assets. Across the focus groups there was a high degree of overlap in the asset lists, and there tended to be a preference to group assets broadly, with the resulting attributes presented in Appendix Table A1 .
Third, a mediation process with members of the SWAEI Working Group (including Federal, State, Local and non government representatives) was conducted to consider conservation features identified through the expert workshops and public focus groups. This was necessary
given that the set of public and expert attributes differed. The mediation process consolidated the lists of public and expert defined attributes, providing a short-list of conservation features deemed relevant to both populations (Appendix Table A1 ).
The list of conservation features derived through the mediator process was then altered slightly, on the basis of data availability, to arrive at a final set of attributes (Table 1 ) (see Appendix B for data sources). The conservation features were all defined according to their current representation within the reserve system (see second column in Table 1 ). This was consistent with the objective of defining attributes in a policy relevant manner, that is, policies for protection of biodiversity are commonly implemented through expansion of the reserve system. Note that the nature of the reserve system and mechanisms for expansion were explained to respondents in the survey, providing the context that different areas could be selected to achieve different bundles of the attributes (and their levels). Where available, the absolute figure for the proportion of the attribute that was contained in the reserve system was used (i.e. for wetlands and estuaries). In some cases, absolute figures for the status quo were not available (i.e. for critical vegetation associations, threatened species and endemic species). In these cases, an indication of the full extent of the attribute was provided, along with a percentage estimate of the proportion contained in reserves (based on data sources listed in Appendix B).
The final set of attributes is the product of an inclusive process, of both experts and the public, which improves the broader relevance of the DCE. However, improving relevance may prompt some criticism in terms of interaction effects between attributes. Specifically, it has been suggested that each attribute in environmental DCE applications should be the final ecological outcome, and that attributes should not be interdependent or causally related (Blamey et al., 2002) . However, participants in focus group sessions will often bring order to a complex environmental setting by lumping features together to create an attribute that they perceive to represent a certain outcome (e.g. water quality is often selected to represent fish health, waterbird health, etc.) (Blamey et al., 2002; Cleland and Rogers, 2010) . Reducing a complex environmental problem to a set of representative attributes can be important in controlling cognitive burden on respondents: as the number of attributes and levels under consideration increases, respondents are placed under increasing cognitive burden, which can lead to increased variance in the parameter estimates, or biased responses due to coping strategies (Caussade et al., 2005; DeShazo and Fermo, 2002) . Thus, from a practical viewpoint, it is not always possible to avoid interaction effects. Taking the recommendation of Blamey et al. (2002), we have opted to deal with this issue through an advanced experimental design that models attribute interactions (where we have deemed them to a potential issue, see Section 2.6).
A cost attribute was also included in the DCE. It was defined as an additional environmental tax, to be collected through annual tax payments, and charged until 2030. The timeframe given was in line with the Australia's Biodiversity Conservation Strategy from 2010 -2030 (NRMMC, 2010 . Information was included about current expenditure on conservation in
Western Australia, and that additional funds would be required for further conservation efforts. Such efforts are commonly funded through tax revenue in Australia; thus, this payment vehicle was considered appropriate. Whilst the literature notes that there can be objection to this form of payment vehicle (Morrison and Hatton MacDonald, 2011) , no protest evidence was revealed through focus group testing in this application.
Survey design and administration
The survey contained three main sections: (1) respondents were given background information about the SWAE and its conservation status, asked questions regarding their familiarity with the ecoregion, and provided with the attribute descriptions; (2) the DCE followed, along with debriefing questions relating to certainty of choices and believability of the survey; and (3) socio-demographic questions were asked. The survey was informed by four public focus groups, involving 25 participants, at two stages: gauging community understanding of the geographical boundaries of the Ecoregion and attribute definition (discussed above); and piloting of the drafted survey. Members of the mediator group (see Section 2.5) provided iterative comment on the survey draft from the perspective of expert comprehension.
The choice scenarios contained four alternatives -three conservation options and a status quo. Members of the public received eight choice scenarios in total, while the experts received 15 (the larger number of choice scenarios was necessary based on the smaller expert sample size, and considered appropriate based on their cognitive capacity). With the exception of the number of choice scenarios, the public and expert surveys were identical in terms of framing of the DCE.
The experimental designs were generated in Ngene 1.0.1 were required.
Within the experimental designs a two-way interaction was specified between the threatened species and endemic species attributes. A large number of flora and fauna species within the ecoregion are both threatened and endemic to the region. Thus, it was anticipated that individuals may envisage a relationship between these two attributes, perhaps considering that by protecting one of them they are (partially) protecting the other. Whilst it is possible there could have been further interactions between other attributes, the interactions were not as obvious, and accounting for all substantially reduced the efficiency of the design. Instead, framing of the survey conveyed independence of the attributes as far as possible. Further, Louviere et al. (2000) note that between 70 and 90% of explained preference variance is typically accounted for by the main effects of attributes.
Web-based surveys were administered during November-December 2010. Internet surveys offer a convenient alternative to traditional mail-out approaches, and recent studies have
shown that there are no significant differences in welfare estimates between the two approaches (Olsen, 2009; Windle and Rolfe, 2011 
Results
Discrete choice experiment results
In this section we present choice models for the purpose of comparing public and scientist preferences for conserving biodiversity in the SWAE. Mixed multinomial logit models were used for the analysis, with panel specification to account for repeated observations from individuals (McFadden and Train, 2000) . In the initial estimation of the data, the models contained: the full set of attribute parameters; parameters to identify the two-way interaction term between the threatened and endemic species attributes; and, a random parameter specification on the status quo parameter -the alternative specific constant (ASC). The random parameter allows us to identify heterogeneity associated with preferences for conservation programs versus the current situation within each population, by estimating the distribution of the ASC rather than just its mean (see Train 2009) 1 . For the developmental models descriptive results are reported (statistical results available on request), with full regression output presented only for the models that are discussed in detail (see Table 3 ). A general utility function applicable to the models is specified in Appendix C. Data were analysed using Stata 11 (StataCorp 2009).
In the first instance, a test was conducted to determine whether the public and scientist samples had homogeneous preferences; that is, whether it was possible to pool the two data sets. A likelihood ratio test (i.e. 2*[unrestricted log likelihood -restricted log likelihood])
was used to establish whether we could hold the utility parameters constant across the samples. The scale parameter was allowed to vary between the samples, following the grid search method (see Swait and Louviere, 1993) , to account for differences in sample variance 2 . The likelihood ratio test rejected the attempt to pool the data, implying heterogeneous preferences exist between the public and scientist samples.
Next, we considered the significance of the two-way interaction term between threatened and endemic species. For each of the public and scientist models a likelihood ratio test was conducted to establish whether we could apply a restriction that removed the two-way interaction parameters from the model. The restricted public model was rejected in favour of the model that included the two-way interaction parameters. In contrast, for the scientists we accepted the restricted model in favour of the model that included the two-way interaction parameters.
This led us to two different model forms, where the two-way interaction between threatened and endemic species was a significant factor for the public sample, and not for the scientists (Table 3) . Overall, the results indicated a positive preference for conserving biodiversity in the SWAE. This is explained in more detail below with respect to the ASC and particular attributes.
In both the public and scientist models, the ASC coefficient was significant and negative indicating a general preference for selecting the conservation alternatives over the status quo (Table 3) . However, there is variability in this result with the significance of the standard deviation in each case. In particular, for the public the standard deviation of the ASC suggests that the individuals who were approximately one positive standard deviation from the mean had a preference for maintaining the current situation.
The critical vegetation associations attribute was, overall, the most highly valued attribute by both the public and the scientists, as seen by the weightings of the attribute coefficients (Table 3 ). The maximum level of wetland protection also received a relatively high attribute weighting for the scientists. The public valued wetlands positively, but not with the same emphasis as the scientists. Both the public and scientists had a positive preference for estuary conservation.
For threatened and endemic species, an interaction between the attributes exists in the public model, but was insignificant and excluded from the scientist model (Table 3) . Indeed, for public individuals, the interaction between the two attributes was important in explaining preferences. It appears that the main driver for ascribing value to these attributes was for the threatened species attribute to be protected, as indicated by the insignificant endemic species parameters where threatened species protection is held at the status quo level. The scientists tended to focus on protecting only the maximum level of threatened or endemic species.
It is important to note that the cost coefficient in the scientist model was not significant (Table 3) . This insignificance may be indicative of experts not reacting to the cost attribute, a result that could be explained due to either: the cost bids being too small to draw a reaction;
strategically not reacting to cost as a means of encouraging more funding for experts' environmental programs and jobs; or simply not caring about the cost of conservation, for example, if they view the intrinsic benefits to be infinitely larger than any cost. It may be argued that the small sample size for scientists underlies this result; however, it is questionable given that the sample exceeds the estimated 38 individuals required to retrieve significant results (n=49), and the majority of the other attribute coefficients estimated were highly significant. The insignificance of the cost coefficient meant that the estimated partworths for the scientist model were not significant. A partworth is the negative ratio of a non-monetary attribute coefficient to that of the cost coefficient, and it provides the dollar value, or willingness to pay, estimates for an attribute. Reporting partworths can be useful for comparative purposes, but in our case, the difficulty in interpreting them meant it was not plausible to do so.
In summary, we have established that preferences for conservation of the SWAE are different for the public and scientists. We note divergence on a number of counts: (1) we are unable to pool the public and scientist models, indicating heterogeneous preferences; (2) the public and scientists react differently towards interactions between attributes, namely threatened and endemic species; and (3) attributes were weighted differently, in terms of how the public and scientists each prioritised the set of conservation features. Based on these collective differences, one might assume that the current, expert-driven SCP process does not adequately represent the preferences of the broader community.
Integration of non-market values in systematic conservation planning: when to adjust the SCP targets
Before adjusting the targets within a SCP process to account for public preferences, we need to ask whether it is necessary to do so, based on the results of the DCE. Such an adjustment is only required if we expect that it would make a difference to the final conservation solution of the SCP process. Therefore, we must establish whether public preferences are substantially divergent from expert preferences, in a way that could result in different conservation outcomes.
First, a simple likelihood ratio test can confirm whether or not the public and expert samples hold statistically different preferences (in general, across the full set of attributes considered).
Second, if preferences are found to be divergent, the results of the DCE should be considered to determine whether the differences in marginal values between the samples could result in differences in conservation decisions. Two (related) aspects to consider are: (1) whether the significance of attributes varies between the public and expert models (including the significance of interactions between attributes), for example, if one sample does significantly value an attribute while the other doesn't; and (2) whether the conservation priorities differ between samples, as indicated by the relative attribute weightings within each sample. A case can be made for the inclusion of public preferences in SCP if evidence of these aspects is found.
Integration of non-market values in systematic conservation planning: how to adjust the SCP targets
Here, we propose a conceptual outline by which the targets for conservation features could be adjusted to account for public preferences by using the results of a DCE. The conservation number of steps that are required to set up a DCE and estimate appropriate MRS that can then be used to make adjustments in the SCP process, outlined below.
Step one Step two
Having selected attributes based on the expert-derived conservation target formulae, it will be necessary to pilot them with public focus groups. The language used to describe the attributes may need adjusting to make them comprehendible to the layman. This is common practice in conducting DCEs (e.g. Bennett et al., 2008; Rolfe and Windle, 2005) .
Step three
The DCE is undertaken, and following the data collection and estimation of results, the MRS for the attributes can be calculated using the formula:
Where is the marginal utility of attribute parameter x, and is the marginal utility of attribute parameter y 4 . One can select the attribute parameter with the highest marginal utility as y, effectively setting the weight of the associated target equal to one in the SCP process, and rescaling the weights of the other targets accordingly 5 . For example, Table 4 shows the MRS for the public DCE attributes in the SWAE, using the 50% level of the critical vegetation associations attribute as the denominator.
Step four
The MRS can be used to weight the maximum conservation targets for each individual feature.
For example, in the DCE for the SWAE, the wetlands attribute represented threatened and functionally important wetlands 6 . According to the formula for surrogates (Figure 2 ), the maximum target for conservation of such a wetland would be 60%. The MRS of a threatened and important wetland is 0.384 (for Wet40) 7 , when compared to critical vegetation associations with a MRS of 1 (for Veg50) (Table 4) . Thus, to recognise that the public do not value wetlands as highly as vegetation, we would weight the maximum target of 60% by 0.384. This does not change the target to be achieved (i.e. 60%), but it does change the value of movements towards the target, and its impact on decisions will be analogous to the impact of heterogeneity in costs. This would mean, for example, if the SCP optimisation was limited by a budget constraint, achieving the conservation target for threatened and functionally important wetland features would only be 0.384 times as important as achieving the target specified for features relating to critical vegetation associations 8 .
In theory, this series of steps would acknowledge the differences in utility that the community holds for both different conservation features (e.g. vegetation versus wetlands), and different specifications of the same conservation feature (e.g. threatened versus non-threatened criteria). However, further investigation of the protocol is warranted to fully explore its underlying assumptions, and to overcome some potential obstacles from a practical viewpoint.
6 That is, the wetlands attribute was based on the categorisation for 'nationally important' wetlands (see Table  1 ), whereby the Australian Government selection is based on the wetland's functional (ecological or hydrological) importance, and its association with threatened ecosystems (Environment Australia, 2001) 7 We have used the MRS for Wet40, rather than Wet30. As discussed later in this section, the attributes in the DCE did not align well with the definition of conservation features in the SWAE. However, Wet40 represents the protection of 40 out of 65 nationally important wetlands within the reserve system (Table 1) , or 62% of nationally important reserves. This is approximately the equivalent of the maximum conservation target for threatened, important wetland features as per the formula in Figure 2 , and is thus used to illustrate the application of the MRS weighting here.
For example, the SWAE application revealed a number of practical challenges. Even after reducing the number of attributes to only include one to represent each category of conservation feature, there were still too many criteria within the target formulae for each category, to be able to design a suitable DCE. Indeed, the final selection of attributes did not account for all permutations of the targets and their criteria: for example, we only estimated the value of threatened and functionally important wetlands, and did not include attributes (or attribute levels) to measure utility for wetlands that were threatened only, functional only, or neither threatened or functional. However, this problem could be potentially be overcome by conducting several DCE studies, each containing a subset of the necessary attributes.
Furthermore, the DCE attributes did not align properly with every permutation of the SCP targets and their criteria. This posed difficulties in then applying the estimated MRS in Step Four, which has further implications: if attributes do not align properly with each permutation of the SCP targets and their criteria, it is not possible to weight every conservation feature that is included in the SCP scenario, which could introduce a degree of bias. This shortfall was a function of the research brief, in that we were also investigating the potential divergence in how experts and the public define attributes. As such, focus group participants were not asked to work on the comprehension of the actual conservation features, and associated targets, that were used in the SCP process (as recommended in Step Two); rather, they were given the opportunity to generate their own set of attributes without any reference points or expert guidance. Whilst the resulting non-alignment in attributes limits the SWAE application, it reinforces that Step Two is critical.
The treatment of non-positive MRS is also challenging. It is possible that some attribute parameters will result in zero MRS (i.e. actual zero value or a statistically insignificant value), or statistically significant negative MRS. This implies that the community doesn't value protecting the relevant conservation feature (in the zero MRS case), or that protecting the feature would introduce a societal cost that is additional to the on-ground conservation costs (in the negative MRS case). In such cases, experts may argue that the feature is still worth protecting (e.g. from a functional perspective). This leads to a debate as to whether the public are knowledgeable enough about the environment to hold informed preferences about conservation (see Rogers 2013) . This ongoing debate may eventually shed light as to the treatment of negative MRS, but for now we recommend that all conservation targets with zero or negative MRS are given a zero weighting. This would imply that there is no social benefit from their protection, but that, given an adequate budget, it is still possible for the features to be included in the conservation solution.
Discussion
This paper aimed to investigate whether public and expert preferences for biodiversity conservation in the SWAE were divergent through the use of a DCE, for the purpose of establishing whether there is a need to better integrate public preferences in SCP. Here, we discuss the key results of the DCE and their implications. We then comment on the proposed method by which non-market values, elicited from a DCE, can be incorporated into a SCP framework as a way to reflect public preferences.
An identical DCE was applied to a sample of scientists and a sample of the Western Australian community. A notable result was that the test to pool the two datasets was rejected, implying a clear divergence in preferences between the two samples. Further differences between the samples were demonstrated through the two-way interaction term for the threatened and endemic species attributes. For the public sample, the two-way interaction was a significant specification in the choice model, while for the experts it was possible to remove the interaction term and treat threatened and endemic species as unrelated attributes.
In the attribute definition process undertaken for this study, it was also found that the public tends to lump species into one category, whilst experts treat threatened and endemic species differently (Appendix A). Further confirmation for the expert result can be found in the SWAEI conservation planning process: for single-species conservation targets there are separate criteria in target formulae according to whether species are rare, threatened or endemic (WWF-Australia, 2010, p. 21) . As well as illustrating the differences between the public and experts, the consistency of the expert result across different forums is also useful for validating the DCE results.
Preference divergence between the public and scientists was also noted with respect to the marginal values of the various attributes. Although both samples valued critical vegetation associations highly, public individuals held a more even spread of preferences for conserving the remaining attributes. Scientists, on the other hand, valued both critical vegetation associations and wetlands more highly than the other attributes. This is likely due to the functional importance, from an ecosystem perspective, of these two attributes. That is, vegetation is important for provision of habitat and connectivity; wetlands are an important form of refugia for biodiversity (Environmental Protection Authority, 2001 ).
The DCE results indicate a clear divergence in preferences between the public and experts with respect to biodiversity conservation in the SWAE. In this context, expert advice will not necessarily reflect the value judgements of the public, and the decisions made may result in conservation plans that do not maximise net benefits to the community. Therefore, expertdriven SCP processes may require complementary public consultation measures if they are to meet the desires of policy makers to reflect the conservation preferences of the broader community, rather than solely those of scientific experts. We demonstrate that the non-market values derived from DCEs could be incorporated into the SCP process, and offer a protocol for doing so, as a way to reflect public preferences. This reduces the risk of conservation plans being rejected by policy makers and managers as unsuitable.
We conclude that scientists and the Western Australian community hold divergent preferences for biodiversity conservation in the SWAE. The implications of this finding are that SCP processes may benefit in terms of public and policy acceptance if they consider public preferences, rather than relying solely on the technical advice of experts. A DCE offers a means by which we can do this.
The DCE in this study elicits values for conservation features in the SWAE. We propose a novel approach for applying the resulting non-market values within a SCP framework, by weighting conservation targets based on the public utility for achieving the targets. This approach allows for explicit inclusion of a social welfare measure in conservation planning, which could ultimately lead to better decision making and policy. Refining this approach, and applying it empirically, is an area deserving of further research. workshop, public focus groups, and a mediation process (see Section 2.5 for details). The table is arranged to show first the consolidated list of attributes that resulted from the mediation process, which were used to inform the final set of attributes in the DCE (see Table 1 ). In subsequent columns, the attributes from the expert workshops and public focus groups are reported. They are arranged in a manner that shows which mediation attributes they helped to inform. Examples of the way that the attributes could be framed and measured in the context of the DCE were also captured within each forum, and are listed under the attribute headings.
Readers are referred to Cleland and McCartney (2010) for a full overview of the attribute definition exercise. 
